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Figure 1.  Looking Downstream from West POC (towards W1 / W2) 

 

 
Figure 2.  Looking Upstream near Middle of West Stream (towards W1 / W2) 
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Figure 3.  Looking Downstream near Middle of West Stream (towards W3 / W4) 

 

 
Figure 4.  Looking Upstream near Lower End of West Stream (towards W3 / W4) 
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Figure 5.  Looking Downstream near Lower End of West Stream (towards W5) 

 

 
Figure 6.  Permanent Grade Control near Downstream End of West Stream 
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Figure 7.  Downstream End of Box Culverts at Permanent Grade Control in West Stream (W6) 

 

 
Figure 8.  Looking Downstream in West Stream (W6) at Southerly Border Fence (US/Mexico Border) 
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Figure 9.  Looking Downstream from Central POC (towards C1 / C2) 

 

 
Figure 10.  Looking Upstream near Middle of Central Stream (towards C1) 
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Figure 11.  Looking Downstream near Middle of Central Stream (towards C2 / C3) 

 

 
Figure 12.  Looking Upstream near Lower End of Central Stream (towards C3 / C4)
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Figure 13.  Permanent Grade Control near Downstream End of Central Stream 

 

 
Figure 14. Downstream End of Box Culverts at Permanent Grade Control in Central Stream (C5) 
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Figure 15.  Looking Downstream in Central Stream (C5) at Southerly Border Fence (US/Mexico Border) 
 

 
Figure 16.  Looking Downstream near East POC (towards E1 / E2) 
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Figure 17.  Looking Upstream near Upper Portion of East Stream (towards E1) 

 

 
Figure 18.  Looking Downstream near Upper Portion of East Stream (towards E2 / E3) 
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Figure 19.  Looking Upstream near Lower Portion of East Stream (towards E3 and E4) 

 

 
Figure 20.  Permanent Grade Control near Downstream End of East Stream 
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Figure 21.  Downstream End of Box Culverts at Permanent Grade Control in East Stream (E5) 

 

 
Figure 22.  Looking Downstream in East Stream (E5) at Southerly Border Fence (US/Mexico Border) 
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Figure 23.  Hardened Drainage Facility in Mexico at Downstream End of West Stream 

 

 
Figure 24.  Hardened Drainage Culvert in Mexico at Downstream End of Central Stream 
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Figure 25.  Hardened Drainage Culvert in Mexico at Downstream End of East Stream 

 

 
Figure 26.  Gravelometer within Reach W1 
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Figure 27.  Gravelometer within Reach W2 

 

 
Figure 28.  Gravelometer within Reach W3 
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Figure 29.  Gravelometer within Reach W4 

 

 
Figure 30.  Gravelometer within Reach W5 
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Figure 31.  Gravelometer within Reach W6 

 

 
Figure 32.  Gravelometer within Reach C1 
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Figure 33.  Gravelometer within Reach C2 

 

 
Figure 34.  Gravelometer within Reach C3 
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Figure 35.  Gravelometer within Reach C4 

 

 
Figure 36.  Gravelometer within Reach C5 
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Figure 37.  Gravelometer within Reach E1 

 

 
Figure 38.  Gravelometer within Reach E2 
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Figure 39.  Gravelometer within Reach E3 

 

 
Figure 40.  Gravelometer with Reach E4 
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Figure 41.  Gravelometer within Reach E5 
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Figure 42.  SCCWRP Vertical Channel Susceptibility Matrix 
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Figure 43.  SCCWRP Lateral Channel Susceptibility Matrix 











LOWER OTAY RESERVOIR, CALIFORNIA (045162) 
Period of Record Monthly Climate Summary 

Period of Record : 9/ 1/1940 to 10/31/1956 

Percent of possible observations for period of record.
Max. Temp.: 0% Min. Temp.: 0% Precipitation: 100% Snowfall: 100% Snow Depth: 100% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

Western Regional Climate Center, wrcc@dri.edu 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. 
Temperature (F) Insuff icient Data 

Average Min. 
Temperature (F) Insuff icient Data 

Average Total 
Precipitation (in.) 2.12 1.16 2.28 1.09 0.32 0.03 0.02 0.10 0.03 0.48 0.97 2.46 11.07 

Average Total SnowFall 
(in.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Average Snow Depth 
(in.) 0 0 0 0 0 0 0 0 0 0 0 0 0 

Page 1 of 1LOWER OTAY RESERVOIR, CALIFORNIA Period of Record Monthly Climate Summary

3/11/2012http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl?ca5162
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BONITA, CALIFORNIA (040968) 
Period of Record Monthly Climate Summary 

Period of Record : 10/1/1915 to 12/31/1970 

Percent of possible observations for period of record.
Max. Temp.: 92.5% Min. Temp.: 92.6% Precipitation: 94% Snowfall: 93.6% Snow Depth: 93.3% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

Western Regional Climate Center, wrcc@dri.edu 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. 
Temperature (F) 66.4 67.3 68.6 70.9 72.6 75.0 79.4 80.8 80.6 77.0 73.5 68.4 73.4 

Average Min. 
Temperature (F) 40.0 42.2 44.2 48.2 52.6 55.9 59.6 60.7 57.5 51.6 44.3 40.9 49.8 

Average Total 
Precipitation (in.) 2.14 2.09 1.75 0.97 0.36 0.06 0.01 0.06 0.18 0.55 1.09 2.25 11.51 

Average Total SnowFall 
(in.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Average Snow Depth 
(in.) 0 0 0 0 0 0 0 0 0 0 1 0 0 

Page 1 of 1BONITA, CALIFORNIA Period of Record Monthly Climate Summary

3/11/2012http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl?ca0968

Average Totalg
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Form 3 Support Materials 
Form 3 Checklists 1 and 2, along with information recording in Form 3 Table 1,  

are intended to support the decisions pathways illustrated in  
Form 3 Overall Vertical Rating for Intermediate/Transitional Bed. 

 
 

Form 3 Checklist 1: Armoring Potential 
□ A A mix of coarse gravels and cobbles that are tightly packed with <5% 

surface material of diameter <2 mm 

□ B Intermediate to A and C or hardpan of unknown resistance, spatial extent 
(longitudinal and depth), or unknown armoring potential due to surface 
veneer covering gravel or coarser layer encountered with probe 

□ C Gravels/cobbles that are loosely packed or >25% surface material of 
diameter <2 mm 

 
 

 
Form 3 Figure 2.  Armoring potential photographic supplement for assessing intermediate beds 
(16 < d50 < 128 mm) to be used in conjunction with Form 3 Checklist 1. 
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Form 3 Checklist 2: Grade Control 

□ A Grade control is present with spacing <50 m or 2/Sv m 

 No evidence of failure/ineffectiveness, e.g., no headcutting (>30 cm), no 
active mass wasting (analyst cannot say grade control sufficient if mass-
wasting checklist indicates presence of bank failure), no exposed bridge 
pilings, no culverts/structures undermined 

 Hard points in serviceable condition at decadal time scale, e.g., no apparent 
undermining, flanking, failing grout 

 If geologic grade control, rock should be resistant igneous and/or 
metamorphic; For sedimentary/hardpan to be classified as ‘grade control’, it 
should be of demonstrable strength as indicated by field testing such as  
hammer test/borings  and/or inspected by appropriate stakeholder 

 
□ B Intermediate to A and C – artificial or geologic grade control present but 

spaced 2/Sv m to 4/Sv m or potential evidence of failure or hardpan of 
uncertain resistance 

□ C Grade control absent, spaced >100 m or >4/Sv m, or clear evidence 
of ineffectiveness 

 
 

 
Form 3 Figure 3.  Grade-control (condition) photographic supplement for assessing intermediate 
beds (16 < d50 < 128 mm) to be used in conjunction with Form 3 Checklist 2. 
 
 

(Sheet 3 of 4) 

 B - 8 

Wayne W. Chang
Typewritten Text
x

Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text
   RESULTS FOR ALL STUDY REACHESIN WEST, CENTRAL, AND EAST STREAMS

Wayne W. Chang
Typewritten Text



Regionally-Calibrated Screening Index Threshold for Incising/Braiding 
For transitional bed channels (d50 between 16 and 128 mm) or labile beds (channel not incised 
past critical bank height), use Form 3 Figure 3 to determine Screening Index Score and complete 
Form 3 Table 1. 

Form 3 Figure 4. Probability of incising/braiding based on logistic regression of Screening Index 
and d50 to be used in conjunction with Form 3 Table 1.  
 
 
Form 3 Table 1.  Values for Screening Index Threshold (probability of incising/braiding) to be used 
in conjunction with Form 3 Figure 4 (above) to complete Form 3 Overall Vertical Rating for 
Intermediate/Transitional Bed (below)..  Screening Index Score: A = <50% probability of incision 
for current Q10, valley slope, and d50; B = Hardpan/d50 indeterminate; and C = >50% probability of 
incising/braiding for current Q10, valley slope, and d50. 

d50 (mm) 
From Form 2 

Sv*Q10
0.5 (m1.5/s0.5) 

From Form 1 

Sv*Q10
0.5 (m1.5/s0.5) 

50% risk of incising/braiding  
from table in Form 3 Figure 3 above 

Screening Index Score 
(A, B, C) 

    

 

Overall Vertical Rating for Intermediate/Transitional Bed 
Calculate the overall Vertical Rating for Transitional Bed channels using the formula below.  
Numeric values for responses to Form 3 Checklists and Table 1 as follows: A = 3, B = 6, C = 9. 

 

Vertical Susceptibility based on Vertical Rating: <4.5 = LOW; 4.5 to 7 = MEDIUM; and >7 = HIGH. 
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WEST STREAM PEBBLE COUNT

#
Reach W1 

Diameter, mm
Reach W2 

Diameter, mm
Reach W3 

Diameter, mm
Reach W4 

Diameter, mm
Reach W5 

Diameter, mm
Reach W6 

Diameter, mm
1 2.8 2.8 2.8 2 2 5.6
2 2.8 2.8 2.8 2.8 2 8
3 2.8 2.8 4 4 2.8 8
4 2.8 2.8 4 4 2.8 16
5 2.8 4 4 4 2.8 16
6 2.8 4 5.6 4 2.8 16
7 2.8 4 5.6 4 2.8 16
8 4 4 5.6 5.6 2.8 22.6
9 4 5.6 5.6 5.6 2.8 22.6
10 4 5.6 5.6 5.6 2.8 22.6
11 4 5.6 5.6 5.6 2.8 22.6
12 4 5.6 5.6 5.6 4 22.6
13 5.6 5.6 5.6 5.6 4 22.6
14 5.6 5.6 8 5.6 4 22.6
15 5.6 5.6 8 5.6 4 22.6
16 5.6 5.6 8 5.6 4 22.6
17 5.6 5.6 8 8 4 32
18 5.6 5.6 8 8 4 32
19 8 5.6 8 8 5.6 32
20 8 5.6 8 8 5.6 32
21 8 5.6 8 8 5.6 32
22 8 5.6 8 11 5.6 32
23 8 5.6 11 11 5.6 32
24 8 5.6 11 11 5.6 32
25 8 5.6 11 11 5.6 32
26 8 5.6 11 11 5.6 32
27 8 5.6 11 11 5.6 32
28 8 5.6 11 11 8 32
29 8 8 11 11 8 32
30 8 8 11 11 8 32
31 8 8 11 11 8 32
32 8 8 16 11 8 32
33 11 8 16 11 8 45
34 11 8 16 11 8 45
35 11 8 16 11 8 45
36 11 8 16 11 8 45
37 11 8 16 11 8 45
38 11 11 16 11 8 45
39 11 11 16 16 8 45
40 11 11 16 16 8 45
41 11 11 16 16 8 45
42 11 11 16 16 8 45
43 11 11 16 16 11 45
44 11 11 16 16 11 45
45 11 11 16 16 11 45
46 16 11 16 16 11 45
47 16 11 16 16 11 45
48 16 11 16 16 16 45
49 16 16 16 16 16 45
50 16 16 16 16 16 45 D50
51 16 16 16 16 16 64
52 16 16 16 16 16 64
53 16 16 16 16 16 64
54 16 16 16 16 16 64
55 16 16 16 16 16 64
56 16 16 16 16 16 64















FORM 4: LATERAL SUSCEPTIBILTY FIELD SHEET 
Lateral Screening Forms 

Circle appropriate nodes/pathway for proposed site  
OR use sequence of questions provided in Form 5. 
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FORM 6: PROBABILITY OF MASS WASTING BANK FAILURE 
If mass wasting is not currently extensive and the banks are moderately- to well-consolidated, measure 
bank height and angle at several locations (i.e., at least three locations that capture the range of 
conditions present in the study reach) to estimate representative values for the reach.  Use Form 6 Figure 
1 below to determine if risk of bank failure is >10% and complete Form 6 Table 1.  Support your results 
with photographs that include a protractor/rod/tape/person for scale. 

 

 Bank Angle 
(degrees)  

(from Field) 

Bank Height 
(m) 

(from Field) 

Corresponding Bank Height for 
10% Risk of Mass Wasting (m) 

(from Form 6 Figure 1 below) 

Bank Failure Risk 
(<10% Risk) 
(>10% Risk) 

Left Bank     

Right Bank     

 
 
Form 6 Figure 1.  Probability Mass Wasting diagram, Bank Angle:Height/% Risk table, and  
Band Height:Angle schematic. 
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